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ABSTRACT 
An assessment of the fish species 
composition in Lake Kivu Rwanda, East 
Africa was carried out between February 
2005 and December 2006. Fish samples 
and statistics of average daily catches 
were collected from the organized 
fishermen cooperatives societies in 
Gisenyi, Kibuye and Cyangugu. Fish 
samples were identified on the basis of 
existing photographs and standard 
identification keys. Ten (10) fish species 
belonging to four families (Clupeidae, 
Cyprinidae, Clariidae and Cichlidae) were 
identified with Limnothrisa miodon 
(57.1%), Haplochromis spp. (17.1%), 
Tilapia rendalli (9.9%) and Oreochromis 
niloticus (9.5%) being the dominant ones. 
Keywords: Fishermen cooperatives, daily 
catches, lake Kivu, Rwanda. 
 
INTRODUCTION 
Lake Kivu covers a total area of some 
2,700 km² (1,040 sq mi) and a tall height 
of 1,460 ms (4,790 ft) higher than the sea 
level. The lake bottom sits down on a rift 
valley that is progressively being pulled 
apart, creating volcanic action in the 
region, and making it absolutely deep, its 
depth of 480 m (1,575 ft) is graded 15th in 
the world. Impressive mountains encircle 
the lake. And the world’s tenth biggest 
inland island lies in Lake Kivu as well, 
with villages along its shore including 
Kalehe, Bukavu, Kabare, Sake and Goma 
in Congo as well as Gisenyi, Kibuye and 
Cyangugu in Rwanda 
(http://www.rwandasafarisguide.com). The 
Lake supports very important fisheries that 
provide livelihood to hundreds of people 
and contribute significantly to food supply 
as a prime source of animal protein 
(Fishbase, 2003). The artisanal fishery on 
Lake Kivu provides employment to a total 
of 6,563 fishermen; 3,027 of them operate 
FEU's - trimarans and 3,536 are traditional 
fishermen. In addition, there are some 
3,340 women that market and distribute 
the fish. Thus if one includes their 
dependents the total number of persons 
directly benefiting from Lake Kivu fishery 
amounts to 56,952 (Hanek  et al., 1991). 
The fish fauna of Lake Kivu is limited. 
Ichthyofauna studies of Lake Kivu 
revealed the presence of 26 fish species 
grouped into four classes – Clupeidae, 
Cyprinidae, Clariidae and Cichlidae. In 
1959 several mixed samples of young fry 
of two fresh water sardines from Lake 
Tanganyika, Stolothirssa tanganicae and 
Limnothrissa miodon, were introduced into 
Lake Kivu (Capart, 1959; Collart, 1960). 
Cichlids are by far the most abundant 
teleost family in the Lakes of Eastern 
Africa. They reach high levels of 
endemicity of more than 95% in each lake 
(Coulter et al., 1986). This study 
undertakes the assessment of the present 
stock composition of the fishery with a 
view to ascertaining its productivity.  
 
MATERIALS AND METHODS 
Lake Kivu is a mountain lake located 
between 1° 84’ 38’’ and 22° 30’ and 28° 
50’ and 29° 23’ E. Its characteristics are a 
result of volcanic activity in the region. Its 
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surface area is 2,370 km
2
 of which about 
1000km
2
 (42%) belong to Rwanda and 
58% to Democratic Republic of Congo. It 
is a deep (maximum 489m), meromictic 
lake, with oxic mixolimnion up to 70m 
and a deep monimolimnion rich in 
dissolved gases, particularly methane 
(Tietze et al., 1980; Schmid et al, 2005).  
Due to its great depth and very steep 
shores, the littoral area of Lake Kivu 
having access to oxygenated waters 
represented only 12% (Beadle, 1981). The 
average daily temperature in the lake area 
is 23
O
C (73
O
F); relative humidity range 
between 59 – 83% while the average 
yearly rainfall is 1300mm.  
Fish abundance was determined by taking 
data of catches of fishermen at the three 
sampling locations (Gisenyi, Kibuye and 
Cyangugu), which were the three major 
fishing points on the lake where fishermen 
co-operative association were 
concentrated. Representative samples of 
fish caught by fishermen were taken to the 
laboratory for proper identification. 
Information on fishery legislation imposed 
on the lake by the government and 
adherence to this legislation were obtained 
from the fishermen. 
 
RESULTS                                                                                                                                    
Data on the seasonal fish biomass in Lake 
Kivu recorded throughout the sampling 
period are presented in Tables 1 and 2. 
Figures 1 – 4 show the seasonal percentage 
numerical abundance of each species 
recorded throughout the assessment period 
(Rainy and Dry Season). The catch 
composition of the fish obtained from the 
lake consisted of ten species belonging to 
four families. The order of species 
abundance is Limnothrissa miodon > 
Haplochromis sp. > Oreochromis niloticus 
> Barbus kersternii > Tilapia rendalli. 
Limnothrissa miodon was more abundant 
in Cyangugu in wet season than in Gisenyi 
and Kibuye. B, apleurogramma and B. 
altianalis were not recorded in Kibuye 
throughout the period of the sampling.         
The quantity of fish caught during the 
sampling period in all locations varies.  
 
DISCUSSION                                                                                                                                  
A total of ten species belonging to four 
families was observed during this study 
and of these species Limnothrissa miodon 
and Haplochromis species were the most 
abundant both in the rainy and dry season 
in all the three locations. The least 
occurring species in the three location 
sampled were the Barbus altianalis. Thys 
van den Audenaede et al. (1982) also 
noted that Barbus altianalis is the only 
large Barbus represented and is quite rare 
in the lake itself.  According to Marshal 
(1991) there was no clear seasonal cycle in 
the abundance of the Sardine 
(Limnothrissa miodon) in lake Kivu. He 
noted that the fish are most numerous in 
the South from October-April and in the 
North from April-October. Oreochromis 
niloticus, Clarias gariepinus also exhibited 
significant occurrence especially in 
Gisenyi and Cyangugu.                                             
Lake Kivu is home to 26 fish species – 
Raiamas moorii endemic to lake Kivu 
(Robben and Thys van den Audenaede, 
1984), Barbus altianalis (Thys van den 
Audenaede et al, 1982), three smaller 
Barbus species – B. Kersternii (most 
common) found mostly near the shoreline, 
B. Pelligrinii and B. apleurogramma 
(Thys van den Audenaede et al., 1982), 
Oreochromis niloticus eduardianus – the 
only autocthonous tilapia in the Lake and 
Oreochromis macrochir and Tilapia 
rendalli were accidentally introduced into 
the lake from a nearby fish ponds (Thys 
van den et al., 1982). Two clariidae 
species, Clarias gariepinus (African 
catfish), and Clarias liocephalus are 
endemic in the lake. Lake Kivu is also 
known to house a small flock of 15 
endemic haphochromines. Main landings 
around Lake Kivu according to Hanek et 
al. (1988) composed of the pelagic 
limnothrissa miodon. The annual potential 
yield for the lake has been put at about 
13,000 tonnes based on the Morpho-
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Edaphic index and on Zooplankton 
biomass measurements, while estimates 
based on acoustic stock assessment studies 
propose a potential yield of 2,250 tonnes 
(Van den Bossche and Bernacsek, 1990).                                                                                                           
In 1990, total landings of L. miodon were 
estimated to be around 2600 tonnes and 
those of Haplochromine and other species 
was 1,133 tonnes (Lamboeuf, 1991). 
According to Hanek et al., (1991), the 
catch of the traditional fishery may be 
grossly underestimated. They estimated 
the 1990/1991 catch of traditional 
fishermen at 4,340 tones. In 1991 
Landings of L. miodon increased to 3,195 
tonnes (Lamboeuf et al, 1992). The catch 
composition recorded in this study was far 
below the estimated catch for L. miodon 
and Haplochromines species. So many 
factors may be responsible for this, which 
includes legislation placed on fisheries by 
the government of the countries that 
manage the Lake resources. The legislation
stipulates the fishing periods and the kind 
of gears to be used by the organized 
cooperative fishermen association and also 
owing to the fact that the assessment only 
covered the Rwanda side of the lake. Lake 
Kivu has potential to produce more fish 
but the unfavourable physico-chemical 
conditions that exist in the hypolimnion 
may limit the potential yield of the lake. 
One other important limiting factor to fish 
species abundance is the intense volcanic 
and tectonic activity in the region 
(Haberyan and Hecky, 1987). 
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Fig. 1: Seasonal Variation in percentage (%) abundance of Fish Species (Rainy Season 2005) 
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Figure 2: Seasonal Variation in percentage (%) abundance of Fish Species (Dry Season 2005) 
 
 
Fig 3: Seasonal Variation in percentage (%) abundance of fish species (Rainy season 2006) 
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Fig. 4: Seasonal Variation in percentage (%) abundance of Fish species (Dry Season 2006) 
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TABLE 1: Seasonal fish biomass in Lake Kivu (Tons)  (Rain & Dry season 2005) 
  
 
Species  
           Gisenyi 
Rain                   
Dry  
           Kibuye                
Rain                  Dry  
               Cyangugu 
Rain                           Dry  
L. miodon  
R. moori  
B. kersternii  
B. apleurogramma  
B. altianalis  
C liocephalus  
C. gariepinus  
T. rendalli  
Haplochromis spp  
O. niloticus 
  
119.3 
0.56. 
1.20 
0.001 
0.001 
0.08 
0.88 
3.56 
41.0 
26.6 
86.1 
0.06 
0.10 
0.0004 
0 
0.02 
0.05 
0.98 
26.7 
32.8 
 
11.5 
0.29 
0.23 
0 
0 
0.02 
0.18 
0.19 
9.89 
8.74 
6.07 
0.011 
0.0014 
0 
0 
0.0044 
0.10 
0.27 
8.31 
3.29 
163.6 
0.41 
2.57 
0.0009 
0.0003 
2.43 
0.56 
1.90 
26.03 
9.57 
75.7 
0.16 
0.0003 
0.0003 
0 
0.58 
2.05 
0.74 
26.23 
9.94 
 
 
 
 
TABLE 2: Seasonal fish biomass in Lake Kivu (Tons) (Rain & Dry season 2006) 
 
Species  
       Gisenyi 
Rain           Dry  
         Kibuye 
Rain            Dry  
          Cyangugu 
Rain                 Dry  
L. miodon 
R. moori  
B. kersternii  
B. apleurogramma  
B. altianalis  
C liocephalus  
C. gariepinus  
T. rendalli  
Haplochromis spp  
O. niloticus  
110 
0.75 
0.61 
0.0003 
0 
0.06 
1.04 
1.55 
30.4 
28.0 
50.3 
0.09 
0.06 
0.0006 
0 
0.01 
0.06 
1.81 
26.1 
2.13 
13.4 
0.20 
0.013 
0 
0 
0.012 
0.042 
0.28 
0.42 
5.78 
5.58 
0.02 
0.0014 
0 
0 
0.004 
0.14 
0.10 
0.54 
4.29 
128.6 
0.49 
0.11 
0.0001 
0.0001 
3.39 
0.50 
3.38 
38.4 
9.76 
85.4 
0.06 
0.0003 
0.001 
0 
0.50 
2.02 
0.90 
26.1 
7.62 
 
 
